Evaluation of cytochrome b as a sensitive target for PCR based detection of T. annulata carrier animals.
Bovine tropical theileriosis, caused by the tick-borne protozoan Theileria annulata, imposes a serious constraint upon breed improvement programmes and livestock production in tropical and sub-tropical regions of the world. Animals that recover from primary infection serve as carriers and play a critical role in the epidemiology of the disease, acting as reservoirs of infection. However, conclusive identification of carrier animals can be problematic. This study describes assessment of candidate target genes for PCR assay-based detection of T. annulata infected carrier animals. Following in silico screening and rejection of three major multi-copy gene families, an assay based on PCR amplification of a 312 bp segment of the T. annulata gene for cytochrome b (Cytob1 assay) was established. Sensitivity was evaluated using serial dilutions of blood obtained from experimentally infected calves, while specificity was confirmed by testing DNA representing twelve different T. annulata stocks and other Theileria and Babesia species. Direct comparison with other target genes and published data indicated that Cytob1 PCR-based assays provide the greatest level of sensitivity, combined with a high level of specificity and the ability to detect different T. annulata genotypes. It can be concluded that the cytochrome b gene is the optimal target for PCR amplification and its incorporation in a Reverse Line Blot Assay offers the most sensitive method yet devised to detect the parasite in carrier animals. The use of this assay will increase the accuracy of epidemiological studies aimed at improving disease control in endemically unstable regions.